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Objective  To study the quantitative analysis of myocardial reperfusion after 
percutaneous coronary intervention (PCI) using intravenous myocardial contrast 
echocardiography (MCE) in patients with coronary diseases．Methods  Performed 
the contrast agent of SonoVue via vein route using contrast pulse sequencing (CPS) 
MCE in 15 patients with coronary diseases before and after the PCI．The intensity of 
amplitude (A)、slope(β)、A×β、the contrast arrival and the arrival peak times were 
calculated with the autotracking contrast quantification software．Results Clear 
images of myocardium were obtained after injection of the contrast agent into 
peripheral vein. Contrast images of the left ventricle and myocardium were well 
displayed in all tested patients. The values of AT and TTP were significantly delayed 
in abnormal perfusion area（N=60） compared with the normal perfusion area （N=28, 
P<0.05) and the value of A×β is significantly reduced. No significant differences of 
A、β and A×β values were observed in the myocardium segment, which the coronary 
stenosis is less than 70%（don，t PCI）（N=34）before and after PCI (P>0.05). In 
contrast, significant differences of A、β and A×β values were obtained in the 
myocardium segment, which the coronary stenosis is greater than 70%（do PCI）
（N=43）before and after PCI (P<0.05). Conclusions PCI therapy can efficiently 
improve the myocardial microcirculation. Performing the MCE with CPS and 
quantitatively analyze using autotracking contrast quantification software can reveal 
the reperfusion status of myocardium more precise，rapid and efficiently． 
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第一代造影剂以德国 Schering 公司生产的 Levovist 和美国 Molecular 
Biosystems 公司生产的 Albunex 为代表。Levovist 是第一个获得欧洲认证的声学
造影剂，1996 年上市，造影剂微泡成份是空气，其包裹空气的外壳材料是半乳




第二代声学造影剂（见表 1）以美国 Molecular Biosystems 公司生产的 Optison
和美国 Bristol－Myers－Squibb 公司生产的 Definity 以及意大利 Bracco 公司生产
的 Sonovue 为代表。造影剂微泡成份是高分子低溶性低弥散性全氟化碳或六氟化
硫惰性气体。其中 Optison 是 1998 年通过美国 FDA 认证并上市，微泡成份是
C3F8，其外壳材料是人体白蛋白, 但经临床验证该造影剂后方声衰减较明显【1】。
Definity 是 2001 年通过美国 FDA 认证并批准上市，微泡成份也是 C3F8，其外壳
材料是磷脂膜，Definity 目前在美国应用较为普遍。Sonovue 已通过欧洲批准上
市，微泡成份是六氟化硫，内含高分子低溶性气体，其外壳膜材料由磷脂等多种

























表 1 心肌声学造影剂微泡成份、大小及外壳材料 
造影剂 外壳材料 微泡成分 微泡平均直径（µm） 
Albunex 人体白蛋白 空气 4.3 
Optison* 人体白蛋白 C3F8 2－4.5 
Definity* 磷脂膜 C3F8 1.1-3.3 
Sonovue 磷脂 六氟化硫 2-3 
Levovist 半乳糖及棕榈酸盐 空气 2-4 




























































































































































































【17】研究发现：MCE与99 mTc 标记SPECT在测定心肌灌注缺损的一致性达98% 
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